Interactions of radioprotectors and oxygen in cultured mammalian cells. II. Effects of dithiothreitol on radiation-induced DNA damage and comparison with cell survival.
The effects of the sulfhydryl-containing compound dithiothreitol (DTT) on radiation-induced DNA damage have been studied using two different assays: DNA unwinding hydroxyapatite chromatography and alkaline filter elution. DNA damage as measured by both assays for cells irradiated in air shows drug concentration-dependent radioprotection reaching high levels (dose reduction factor, DRF = 3) at high DTT concentrations. The pattern and degree of protection against DNA damage are the same as shown previously for cell survival. However, when cells are irradiated in hypoxia, DNA damage as measured by the unwinding technique is decreased less by low DTT concentrations than is survival, but DNA damage is decreased to a much greater extent (DRF = 3) at high concentrations of DTT (compared to DRF = 1.5 for cell survival). DNA damage as measured by the alkaline elution assay after hypoxic irradiation is decreased to a much greater extent at all concentrations of DTT with DRF = 1.6 at 1 mM and increasing to DRF = 4.5 at high levels of DTT. These results are discussed in terms of the different types of DNA damage produced in cells irradiated in air versus hypoxia and the differences in types of damage measured by the two different DNA assays and cell survival.